This article will present a study on the use of adaptive multimedia technology. It was carried out to test the viability of an adaptive multimedia courseware for the teaching of History, a core subject in Malaysian public examinations which is generally regarded as an uninteresting subject by students. Hence, to address this problem, a multimedia courseware was designed and developed to enable History teachers to prepare multimedia-based materials for instructional purposes. This courseware was designed and developed under a Visual Studio platform that provides an alternative to the existing "Ready to use" courseware. Teachers are allowed total control over the content of the courseware in terms of data input, audio-video, graphic, images, quiz etc compared to the "Ready to use "courseware which does not allow room for the amendment or modification of the prescript content. Analysis of data based on gender, age, computing ability, teaching experience and graduate and non-graduate teachers' perceptions, mean values for aspects such as i) technical aspects; ii) interface design; iii) multimedia features; and iv) instructional design. Although it is still at the prototype stage, the overall mean computed for this courseware stands at a high value. The data suggests the high viability of the courseware and its robustness can be further improved from a design perspective. Teachers can exploit their creativity in preparing multimedia-based teaching material using this courseware.
Introduction
Education plays a pivotal role in the building of a progressive nation. Malaysia's National Philosophy of Education calls for developing the potential of individuals in a holistic and integrated manner in order to produce individuals who are intellectually, spiritually, emotionally, and physically balanced and harmonious. As such, the education system has not only become the catalyst for producing individuals who are capable of achieving high levels of personal wellbeing, it has also become a vehicle that will help the nation achieve unity and harmony. To realise this goal, History has been introduced as a core subject in the New Secondary School Curriculum (KBSM). History is seen as a potential platform to foster patriotism and create solidarity amongst the people so that they become loyal citizens of Malaysia and the world at large [8] Knowledge and appreciation of Malaysian history will enable students to understand the country's significant historical events and its place in world history. In return, this will foster the spirit of unity and solidarity. Learning history in the classroom will also frame awareness of the nation and international mutual understanding [8] The current issues regarding learning processes in history are related to preparing multimedia-based materials for instructional purposes. According to Kalyuga, PERHAPS? [4] , the approaches available to adaptive multimedia are best articulated and carried out within the area of multimedia systems. The capability of multimedia systems provides appropriate levels of learner interactivity and learner control. It usually allows learners nonlinear access to graphics, sound, animation, and other multimedia elements. Adaptive multimedia learning environments accommodate learner characteristics such as knowledge, interests and goals into an implicit learner so interactions Available online at www.sciencedirect.com
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adapt to each learner (user) to meet his or her unique characteristics and needs. Selecting the most relevant modes of presentation for an individual learner from text, narration, animation, audio, image and video are an important part of adaptive presentation techniques based on the user modeling technology in order to enhance learner control and flexibility by allowing the learner themselves to adapt the instructions to their needs.
Rationale
The courseware was designed for the teaching of History as one of the core subjects in National Curriculum that can stimulate students' thinking, increase their cognitive ability, and influence their attitudes [2] . However, traditional teaching methods and the monotonous teaching style practiced by teachers becomes a barrier to nurturing an active learning environment in History classes. A teacher's unenthusiastic attitude and lack of interest in improving their own knowledge, skills, and teaching techniques further inhibit active learning in History classes. Effective teaching of History relies largely on teachers' attitude towards the subject as well as the knowledge and skills acquired. Empirical evidence has documented that teachers can make History lessons more interesting and exciting by using multimedia materials, which are inherent with the potential to exploit the verbal and visual channels of learning [3] ; [5] ; & [7] . Historical events are antecedents and as such, students are unable to visualise them clearly in their minds. In this context, multimedia materials with images, visuals and graphics depicting the historical events can bring the students' experiences to life, paving way for better understanding of the lesson presented.
Research Problem
History is one core subject students sit in PMR and SPM examinations. The learning of History promotes intellectuality among students. Students are able to conceptualise abstract knowledge, generalise, hypothesise, and make inferences on past, present, and future events. History lessons also nurture patriotism and loyalty amongst students. However, the fact that History is a subject which is largely based on facts, evidences and dates makes it a boring subject for students to study. The transference of knowledge to other domains is almost nil. Traditional methods of teaching, particularly the "chalk and talk" method practiced by teachers, also make students less motivated. Furthermore, the presentation of content which has a large scope is often impeded by factors such as time constraints. To overcome the inherent problems in History lessons, researchers proposed the use of interactive multimedia materials that exploit the visual and verbal channels of learning, thus enriching the students' learning experience. However, the question of whether teachers are capable of producing their own multimedia material perforates the proposed solution. The development of an interactive multimedia material involves the co-operation of many experts such as instructional designers, subject experts and interface designers, as well as the production of visuals and animation, the production of audio and video, assessment, story boarding, programming and of the effective management of the whole team of experts. Is it possible to find a teacher who is endowed with all these skills? Hence, a courseware template, which is designed and developed by a number of people who are experts in their respective fields, as mentioned above, but can still enable teachers to modify and make amendments to their instructional requirements can be a solution to the problem of PERHAPS? the integration of multimedia material. Teachers just have to feed in the content and learning objectives according to the students' varying cognitive levels and psychological requirements and then the courseware is ready to use.
Research Questions
This study was intended to answer the following questions: i. Are the technical aspects of the design and development of an adaptive multimedia courseware satisfactory? ii. Does the interface of the design and the development of an adaptive multimedia courseware fulfill multimedia requirements? iii. Does the design and development of an adaptive multimedia courseware contain all multimedia elements? iv. Does the design and development an adaptive multimedia courseware fulfill the criteria for the design of instructions for history lessons?
Framework
The design and development of the courseware adhered to Allesi and Trollip's (2001) instructional design model. This framework considered some of the factors shown by the diagram below:
Discussion on Findings and Recommendations
The data for the study was collected from 85 teachers who were selected randomly. These teachers teach history in secondary schools and are from different demographics. Descriptive statistical analysis was used to compute the mean values of the strengths and weaknesses of the courseware that were measured via a Likert-style instrument, which consists of five questions. The findings, which were based on variables such as gender, age group, level of computer skills, teaching experience, and teacher category (graduate or non-graduate) are presented below: The data shows that both the male and female teachers had similar perceptions of three of the aspects, namely interface, multimedia and instructional design. However, for the technical aspects, the male teachers had a higher mean value compared to the female teachers. Further analysis of the eight-item instrument revealed the factors that contributed to the lower mean value for technical aspects among female teachers. These are: female teachers' incompatibility in using Vista operating system (OS), the error / debug effect, lack of understanding of the link to URL address commands, lack of interest in electronic manuals and the preference of the use of hard copy manuals.
To improve, intensive courses on the use of the courseware were recommended. A hardcopy of the manual detailing the use of the courseware should be prepared in order to provide an alternative to the electronic manual. In addition, the reduction of the error effect should be considered so that the sample can surf and explore without interruptions. For the use of OS, this software is only compatible with Windows OS and has not been tested on other operating systems such as Mac and Open Source. However, if all the initial problems identified during the PERHAPS? beta study are rectified for future studies, alpha and beta studies on various operating systems are recommended. The data shows similar perceptions of three of the aspects, namely interface, multimedia and instructional design for all age groups. However, for the technical aspect, the age group 51-55 years old perceived the courseware slightly differently, especially regarding the item "no error /debug", which gave a mean value of 3.50. Due to the low mean value of this particular item, the overall mean value for the group became imbalanced. The findings revealed that the older age group lacked understanding of ways to surf the Internet as well as computer usage. Therefore, competency-based courses in computer usage are recommended for age groups 46-55 and 51-55. The younger group had better computer knowledge. The randomly selected sample displayed fair basic computer knowledge and thus none admitted to lacking computer skills. The data shows similar perceptions of two of the aspects, namely interface and multimedia. However, for the technical and instructional design aspects, there were differences in the mean values of the excellent and moderate groups. Out of the eight items that were tested, item no. 2(competent in using OS Vista; mean 3.9643); item no. 4 (user manual; mean 3.8036), item no. 5 (error/debug; mean 3.7143) and item no. 6 (link to URL; mean 3.9464) contributed to the differences among the excellent group and moderate groups.
Although an electronic manual was provided, the moderate group made many mistakes and requested a hard copy of the manual. Hence, it was found that to increase the effectiveness of this courseware, hard copies of the manual have to be provided as an alternative to the soft copy of the manual. Furthermore, to reduce error/debug, the non-competent group needed some practice of basic computer usage before they could embark on using this courseware to its full potential. The data shows similar perceptions of all four aspects that were tested regarding teachers' teaching experience. As such, there are no significant differences between the dependent variables among teachers with varying years of teaching experience. PERHAPS? The data shows similar perceptions of the four aspects that were tested regarding the teacher category. However, there was a very small difference in the mean value for the technical aspect among graduate and non-graduate teachers. This is caused by item no. 4 (user manual; mean 3.800) and item no. 5 (error/debug; mean 3.800). As such, the provision of a hard copy of the manual and error /debug have a strong influence on the success of this courseware.
Summary
From the analysis of the data collected from the teachers' perspective, a few problems were identified. The first is the need for a hard copy of the manual even though soft copy manual had been prepared and given to the users. Some of the users thought that the hard copy of the manual made referencing easier and did not interrupt the exploration of the courseware. The error / debug effect needs to need to be rectified so that the courseware runs smoothly, especially for those who are not competent computer users. As the samples are subject to various demographic factors and computer literacy, short courses and practice of using a computer and the courseware should be provided before the actual use of the courseware. Also, an explanation of the rationale behind the testing of the courseware should be given to sample teachers so that they are aware of the need to improve the courseware through prototypes.
